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ABSTRACT 
Traffic congestion in urban areas can be reduced through better management of road space. Micro-
simulation is a fast emerging tool available to decision makers as an effective and economic way of 
evaluating alternative traffic management schemes without having to implement an on-site experiment. 
This paper presents a practical case study of applying VISSIM, one such micro-simulation program, 
for appraising various options of transport schemes to alleviate congestion in the UK. Three potential 
options were assessed for the A34/A4040 junction in Birmingham ranging from a low-cost solution to 
higher cost alternatives. Geometric data and traffic regulation orders, together with information on 
public transport operations and vehicle flows generated in the format of an origin-destination matrix 
based on Road Side Interviews (RSI) were incorporated into the model. The results showed that the 
base model is statistically validated according to British DMRB standards. The three options were 
analyzed were shown to yield reduced journey times, queuing, vehicle–kilometres and delays.  
 
INTRODUCTION 
Ever changing traffic patterns, re-equilibrium in area wide networks due to network 
improvements, and policy changes forces transport planners to find solutions for day 
to day traffic problems. Traffic management and control is an effective method of 
solving congestion on urban networks as well as improving the operations of 
“Selected Vehicles”.  
 
Due to increasing congestion and a desire for a more inclusive transport system, 
improved public transport operations with significant priority measures are an 
attractive urban policy pursued effectively in Western Europe for the last 20 years. 
The increased graphics capability of computers has opened a new avenue for 
researchers to develop packages where visual presentation of network operations is 
possible. Rather than more traditional, average flow-based techniques, micro-
simulation is increasingly utilized as a routine junction assessment tool by transport 
planners and traffic engineers assessing potential network improvements. Using these 
tools, decision makers can find an effective and economical way of evaluating 
alternatives in traffic management without having to implement in-situ schemes.  
 
SCHEME 
This paper presents a practical case study of applying VISSIM, a micro-simulation 
model, for appraising various optional transportation schemes to alleviate congestion 
at the A34-A4040 grade-separated roundabout in Birmingham, UK, with a focus on 
public transport operations.  Building high-cost infrastructure is less attractive than to 
exploit the existing road space in a more efficient way. Area-wide network 
management is considered with the aim to improve network operations by utilizing 
the “less used” sections of the network better, through traffic management and control 
measures.  
 
Site observations of the patterns of the vehicular movement identified a large number 
of shopping trips using the A34/A4040 roundabout as a U-turn facility.  As depicted 
in Figure 1, shopping trips making U-turns at the roundabout (to enter the One-Stop 
Shopping Complex) generate additional vehicle-kilometres on the network as well as 
worsen the operation of the roundabout, and as a result generate excessive delays for 
bus operations 11A and 11C, Birmingham’s outer circular service. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DATA COLLECTION AND MODEL DEVELOPMENT 
Manual Classified Count data (MCC) was collected on the approaches to the junctions. To 
establish the origin-destination (O-D) matrix, patterns of vehicles arriving at the shopping 
centre were examined through a Road Side Interview (RSI) survey designed to capture 50% 
of all arrivals at the shopping centre, with minimal disruption to traffic flows and avoiding 
bias in the collected information. Surveys were conducted for the busiest periods, AM/PM 
and Saturday Peak. Pedestrian counts were also carried out to enable multi-modal modelling. 
The O-D entries and exits are presented in Figure 1 as A, B, C, D, E, N, and S.  
 
The junction operations in VISSIM were simulated at a detailed level. As built road geometry, 
link lengths, lane widths, turning radii were modelled from scaled Ordinance Survey (OS) 
data, supplemented by site visits. Assignments for individual traffic movements for each lane, 
speed limits and reduced speed areas, and horizontal curves were incorporated within a static 
VISSIM model with alternative demand profiles to create a range of queuing and delay 
profiles for flat/peaked input profiles. Saturation flow for each link was calculated and input 
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into the model. All pedestrian crossings (including pedestrian actuated signals - puffins) were 
incorporated in the model. Parameters used in the model included: 
• Wiedemann 74 driver behaviour and following theories are incorporated in the model 
• Free lane selection was applied for lane change behaviour.  
• Maximum and desired acceleration/decelerations were modelled for each vehicle type. 
 
Scheduled bus services, frequency, location of stops, and the approximate dwell time at stops 
were simulated in the model.  Variable signals (SCOOT operation) were modelled using 
vehicle actuated programming (VAP) in line with Birmingham City Council’s UTC 
operation. Priority junctions and the roundabout itself were also modelled, with the gap 
acceptance and headway parameters closest to observed local traffic behaviour.  
 
To derive junction performance indices and other necessary outputs for model calibration, 
counters were introduced into the model. These counters provide estimates of modelled 
turning movements, delays and average and maximum queue lengths at the junctions.  
 
MODEL CALIBRATION AND VALIDATION 
The calibration and validation process for the model was carried out to ensure that the model 
was reliably robust, in line with the standards set out in DMRB Volume 12 & 12a. The 
guidance given in DMRB specifies that 85 % of all counts of interest should be calibrated to 
the extent that their GEH values are less than 5. 
 
GEH = ((V2 – V1)2/0.5*(V2 + V1))0.5 Where V1 is observed flow, and V2 is modelled flow 
 
The results indicated that all the 25 traffic counts, which form the major movements within 
the model, were validated for the AM/PM/Saturday peaks for traffic volumes, journey times 
and observed queues. 
 
OPTION TESTING 
Three option tests were proposed to improve operations at the A34/A4040 roundabout. The 
key objective was to reduce the number of U-turners at the roundabout through traffic 
management, hence improving the operations of the bus services.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 Option Test A Option Test B Option Test C 
 
Option A:   Reverse one lane in Harrier Way South to create a two-way system. 
Option B:  Provide a gyratory one-way system along A34 – Harrier Way – A453. 
Option C:  Provide a new connecting access to One-Stop Shopping Complex at A4040. 
Figure 2 Option Testing 
 
RESULTS AND SUMMARY 
To reflect various demand profiles, each option test including the base model was run five 
times with five different random demand profiles (seeds). Queue counters were placed at the 
approaches of the A34 / A4040 roundabout to record the modelled queue length and delay 
information. The averages of maximum queue length and delay time for each option test 
(including base model) were tabulated and are shown in Tables 1 to 4 and Figures 3 to 6.   
 
We concluded that in the AM peak “Option A” is best, reducing the maximum queue length 
by 22% and delay time by 76%. In the PM peak Option B yields better results, reducing the 
maximum queue length by 42% and delay time by 84%. However, overall junction 
performance indices indicated that Option A would provide more significant time savings and 
reduced congestion, and reduce the vehicle-kilometres travelled in the network. 
 
PRACTICAL IMPLICATIONS OF SURVEY METHOD AND MODELLING TOOL 
Road Side Interview surveys are a useful technique in area wide traffic management 
assessment. This technique helps traffic engineers to understand the demand in the area in a 
wider sense, and hence support the development of appropriate traffic management and 
control measures. 
 
Micro-simulation packages are new and useful tools for traffic engineers/transport planners to 
assess the interaction of junctions in close proximity, vehicle/pedestrian/cyclist interaction 
and provide a robust comparative basis for proposed improvement options.  Visualisation 
adds to these conceptual strengths, for presentation but also for basic analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
